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Rheumatoid arthritis (RA) is a chronic autoimmune disease which causes serious morbidity with a worldwide adult prevalence of 0.2 to 1.2%. [1] Major complaints in RA are swelling and pain of the affected joints, stiffness, fatigue, and joint destruction. [2] Patients with RA often experience difficulties in postural control which is typically seen in balance problems with activities of daily living, such as walking and stair climbing and, in extreme cases. [3] Patients with RA are at an increased risk of falls for a variety of reasons, including the presence of muscle weakness and stiff or painful joints of the lower extremities resulting in impaired physical activity, alterations in gait and balance. [4] [5] [6] Since RA patients may have lower bone mineral density compared to healthy individuals, they are also at an increased risk of fractures. Fractures are associated with high morbidity and mortality, making fall prediction and prevention important issues in osteoporotic RA population. [7] Fear of falling (FOF) is defined as a lasting concern about falling that leads to avoiding activities that he/she remains capable of performing or low self-confidence. [8] It is an important risk factor for falling [9] and for limitations in activities of daily living. [10] Additionally, it is associated with psychological problems [11] and poor physical performance. [9] Fear of falling is an important health issue to address, as it has a serious impact on quality of life. [9] Previously, falls and FOF have been thoroughly studied in the elderly population [12, 13] and patients with chronic musculoskeletal pain [14] and knee osteoarthritis. [15] However, limited data exists in the literature about falls or FOF in patients with RA [16] [17] [18] and results from these studies are conflicting due to the marked heterogeneity of the RA population, different designs of the studies, and the variability in outcome measures used. [19] Moreover, falls and FOF have been evaluated together in a very few number of studies. [20, 21] In the present study, we aimed to compare fall history and FOF in patients with RA with healthy controls and to investigate their relationships between the demographic features, severity of pain, disability, disease activity, walking velocity, balance, and emotional status in patients with RA.
PATIENTS AND METHODS
A total of 120 patients who met the 1987 American College of Rheumatology (ACR) criteria for RA [22] and 60 age-and sex-matched participants with no history of RA as the control group were enrolled between March 2016 and July 2016.
Exclusion criteria were as follows: severe somatic or psychiatric disorders, and cognitive dysfunctions. None of the participants were receiving psychiatric treatment (psychotherapy, antidepressants etc.). Patients with RA and other rheumatic diseases were not included in the study. The study population consisted of RA patients using biological agents. The study was conducted at the Department of Physical Medicine and Rehabilitation of Medicine Faculty of Ondokuz Mayıs University. A written informed consent was obtained from each participant. The study protocol was approved by the local Ethics Committee (B.30.2.ODM.0.20.08/97). The study was conducted in accordance with the principles of the Declaration of Helsinki.
Descriptive outcome parameters were age, gender, weight, height, Body Mass Index (BMI), current medications, duration of disease, and duration of biological agent use. History of falls was also noted. All participants were asked, if they were afraid of falling. Fear of falling, walking time, balance, and emotional status were evaluated in both groups. The pain severity and patient global assessment, disability, disease activity were evaluated in RA patients. Laboratory analyses including erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were also reported in the patient group.
Falls and FOF assessment
a) All participants were invited to complete three questionnaires including the following questions: -Did you fall during the past 12 months? (Yes/No) -If you fell, did you fall once or more than once? (1 and ≥2) -Do you have FOF? (Yes/No) Patients with RA were divided into two groups according to their fall calendar: fallers (≥1) and nonfallers (0). Patients were also divided into two groups whether they were afraid of falling: patients with FOF and without FOF.
b) Falls Efficacy Scale-International (FES-I):
The FES-I is a self-report questionnaire, providing information on the level of concern about falls during activities of daily living. The questionnaire contains 16 items scored on a four-point scale (1= not at all concerned to 4= very concerned) providing a total score ranging from 16 (absence of concern) to 64 (extreme concern). [23]
Measurement of pain severity
The global pain of the patients was assessed by a 100 mm Visual Analog Scale (VAS); the score 0 indicates no pain and 10 indicates very severe pain. [24] Patient's global assessment Patient-reported outcomes reflect the patient's perspective and are used in RA routine clinical practice. Patient's global assessment of disease (PGA) was recorded using 100-mm VAS, ranging 0-100. (0= best, 100= worst). Higher scores represent a worse global health. [25] 
Disease activity
Disease Activity Score in 28 joints (DAS28): Tender joint count, swollen joint count, ESR, and global assessment score were used. Scores higher than 5.1 indicate high disease activity and scores lower than 3.2 indicate low disease activity. [26] Disability Health Assessment Questionnaire (HAQ): The HAQ is an extensive measure of physical function with 20 questions across eight categories of activities of daily living (dressing and grooming, arising, eating, walking, hygiene, reach, grip, and common daily activities). The HAQ is scored on a scale from 0 to 3 (0= no problems, 3= unable to do). [27] 
Balance
The Berg Balance Scale (BBS): It was originally developed for the assessment of postural control and is widely used in many fields of rehabilitation. It is performed using a five-point ordinal scale to score participants performing 14 functional activities. The maximum score on the BBS is 56; a score below 40 indicates a fall risk of nearly 100%. The reliability and validity of the Turkish form of BBS was performed by Sahin et al. [28] 
One-legged balance test with eyes open (OLST):
Static balance of the participants was evaluated by onelegged balance test with eyes open. Each participant was asked to stand on his or her preferred leg with arms folded across the chest. They raised one foot, bending the knee about 45 degrees, and stopwatch was started. The test was performed for 30 sec. If any use of the arms or the contralateral leg for support occurred, stopwatch was stopped and the time was noted. Three trials were allowed and the best result was used. [29] Walking time
Ten-meter walk test (10-MWT): The patient's walking time was used as an ambulation activity. The time required to walk a distance of 10 m as fast as possible was measured with a stopwatch and recorded in sec. This test is reliable, valid, and responsive in patients with RA. [30] 
Emotional status
The Beck Depression Inventory (BDI): It is a selfreported questionnaire which assesses depressive symptoms during the week prior to the interview. The higher score shows increased depression of the participants. The reliability and validity of the Turkish version of BDI were confirmed by Hisli. [31] The Beck Anxiety Inventory (BAI): It is a selfreported questionnaire which assesses anxiety symptoms during the week prior to the interview. The higher score shows increased anxiety of the participants. The reliability and validity of the Turkish version of BAI were confirmed by Ulusoy et al. [32] 
Statistical analysis
Statistical analysis was performed using PASW version 18.0 for Windows (SPSS Inc., Chicago, IL, USA). Data were presented in mean ± standard deviation (SD), in median (min-max), and in frequency (%). The Shapiro-Wilk test was used to analyze normal distribution assumption of the quantitative outcomes. Data were analyzed using the Student t-test and Mann-Whitney U test for normal and non-normal data, respectively. The frequencies were compared, using the Pearson chi-square and continuity correction chisquare. The relation between variables was analyzed using the Spearman's rank correlation for non-normal data. The stepwise regression model, a semi-automated process of building a model by successively adding or removing variables, was also carried out. To determine the effect size (d)= 0.8 in 99% confidence interval (CI) (alpha= 0.01), and with 99% power (1-beta), the sample size of patient and control groups were found to be 116 and 58, respectively for the comparison of FES-I between the patient and the control group. However, the study was completed with a few backups by taking 120 participants for the patient group and 60 participants for the control group. A p value of less than 0.05 was considered statistically significant.
RESULTS
Demographic characteristics, falls history, and FOF of patients with RA and healthy controls are shown in Table 1 . The mean age was 54.61±9.54 years (range, 25 to 78 years) in the patient group and 51.87±12.30 years (range, 30 to 78 years) in the control group. No significant differences were found regarding age, BMI, rate of sex between patients and controls (p>0.05). Thirty-four patients (28%) reported one or more falls within the past year, and seventy patients (58%) reported FOF. There was no difference between the patients and controls in terms of fall story, while percentage of FOF was higher in patients with RA.
Clinical and laboratory parameters of the patients with RA are summarized in Table 2 . The mean duration of RA disease was 10.57±8.14 years and mean duration of biological agent usage was 2.90±1.87 years.
Comparison of clinical parameters of patients with RA and healthy controls are shown in Table 3 . The FES-I, 10-MWT, BDI, and BAI scores were significantly higher in patients than controls (p<0.001). In addition, the OLST and BBS scores were lower in patients than controls (p<0.05).
Patients with RA were divided into two groups: those with a fall history of at least once within the past 12 month (n=34) and those with no fall history (n=86). BMI, pain VAS, PGA, HAQ, FES-I, BAI, BDI scores, and 10-MWT were significantly high, BBS score and OLST were significantly lower in the fallers compared to the non-fallers (p<0.05). There were no statistically significant differences between the two groups in terms of age, duration of diseases and biological agent usage, DAS28 scores, ESR and CRP levels (p>0.05) ( Table 4 ).
Patients with RA were divided into two groups: patients with FOF (n=70) and without FOF (n=50). Pain VAS, PGA, HAQ, DAS28, FES-I, BAI, BDI scores, 10-MWT, and ESR level were significantly higher, while the BBS scores and OLST were significantly lower in the FOF group, compared to those without FOF (p<0.05). In addition, higher BMI and longer disease of duration were observed in the group with FOF (p<0.05). However, there were no statistically significant differences between the two groups in terms of age, duration of biological agents usage, and CRP levels (p>0.05) ( Table 5 ).
There was a significant correlation between the FES-I scores and pain VAS (p<0.001, r=0.474), PGA (p<0.001, r=0.447), DAS28 (p<0.001, r=0.457), HAQ (p<0.001, r=0.752), BAI (p<0.001, r=0.567), BDI (p<0.001, r=0.649), OLST (p<0.001, r=-0.683), 10-MWT (p<0.001, r=0.585) and BBS (p<0.001, r=-0.743) in the patient group.
Following univariate analysis, stepwise multiple linear regression analyses were conducted to identify the multiple effects of independent risk factors on the FES-I in the patient group. The number of falls, HAQ, BBS, and BDI scores (R²=0.692) were found to be the significant independent risk factors affecting variations in the FES-I scores ( Table 6) .
DISCUSSION
In the current study, fall history and presence of FOF in patients with RA and healthy controls were compared and their relationships between the demographic features, severity of pain, disability, disease activity, walking velocity, balance and emotional status were investigated in patients with RA.
In this study, although the percentage of participants who had fall history of at least once within the past 12 month were similar in the patients and controls, we observed significantly higher rates of multiple falls in the RA group, compared to control group. This finding indicates that a special subpopulation exists among RA patients, comprising those who fall frequently and carrying stronger risk factors for falls. As expected, similar to the previous studies FOF, walking time, anxiety, and depression scores were significantly higher, while balance scores were lower in patients with RA than controls. [5, 6, 17, 20, 21] Poorer balance, walking capacity, and emotional status may cause an increased risk of falls and FOF in RA patients.
Although 58% of our RA patients complained about FOF, only 28% of them presented with a fall episode at least once within the past year. Jamison et al. [20] and Cakit et al. [21] reported a rate of FOF in patients with RA of 60% and 66.7%, respectively; however, 35% and 14.3% of these patients had a fall episode within the past year, respectively. Our study and previous studies showed that the fall and FOF rates in patients with RA were similar to that in elderly healthy individuals, indicating that FOF and falling are important in patients with RA as well as in the elderly. [16, 20, 33] Moreover, FOF may increase independently from falls in patients with RA. In the present study, fallers in the RA patients had higher BMI, walking time, pain, disability, FOF, and poorer balance and emotional status, compared to non-fallers. Some authors suggested that HAQ score, [17] low levels of physical activity, [34] walking time, [20] pain intensity, [20] BMI, [35] FOF, [36] and balance [36] were associated with falls in patients with RA, while others reported contradictory results showing no association with falls. [16, 21, 37, 38] Similar to our study, Cakit et al. [21] found that balance, disability, FOF scores, and gait speed were significantly worse in fallers, compared to the non-fallers in RA. Unlikely, they were unable to detect any differences in the depression scores in fallers and non-fallers. The results of the current study reveal that high BMI, increased pain severity and FOF, decreased functional and emotional status and impaired balance may increase the falls in RA patients. It can be, thus, suggested that improving the balance, disability and emotional status, maintaining normal BMI, reducing pain and FOF may have major importance in preventing falls in these patients. Age is also considered to be one of the most important risk factors for falls in the elderly. [39] However, no association between age and falls was shown previously in RA patients. [20, 21, 37, 38] In some studies, the authors reported that disease duration and ESR were not associated with the risk of falls in patients with RA. [7, 21] Similarly, the results of current study suggest a probability that increasing age, long disease duration, and high disease activity may not be an important risk factor for falls in RA patients. Therefore, health professionals should be aware of the potential fall risk in younger patients, and individuals with early RA or inactive disease period.
In present study, BMI, walking time, pain, disease activity, disability, depression, anxiety, PGA, and FES-I scores were higher, while the balance scores were lower in the patients who reported FOF, compared to those without FOF. In all patients, FES-I score was positively correlated with pain, PGA, disease activity, disability, walking time, and emotional status and negatively correlated with balance measurements. There are few studies evaluating the relationship between FOF and clinical factors in RA patients. [17, 20, 21, 38] Fruya et al. [38] found that increased disability and decreased general health assessment was associated with FOF. Jamison et al. [20] found that walking velocity decreased in adults with RA who reported FOF. Additionally, pain intensity and reduced physical function were found to be predictors for FOF in RA. [20] Cakit et al. [21] reported that disease activity was correlated with FOF, although the most important factors associated with FOF were impaired balance and disability levels of the RA patients. In addition, there is considerable evidence that FOF is multifactorial syndrome resulting from a complex dynamic interplay among physical, physical, psychological, and social factors in older adults. [40] The results of the current study suggest that FOF is also multifactorial in RA patients as in elderly individuals. Physiological changes, as a result of RA, are widely reported and include decreased muscle strength, limited joint range of motion, impaired gait and mobility. [3, 19] These factors result in functional impairment, which may affect the quality of sensory information and automatic postural responses required for the maintenance of balance. [3] Furthermore, it is well-known that depression and anxiety are associated with increased pain [41] and disability. [42] Our findings showed that disturbed balance, reduced mobility, impaired emotional status, and number of falls were most important factors for FOF in RA patients. Therefore, improving balance, mobility, and emotional status are of utmost importance in preventing FOF in these patients.
Previously, it was shown that depression might lead to an elevated risk of FOF in older adults. [43] Although symptoms of depression and anxiety are frequently reported in RA, [44] the relationship of FOF with emotional status has not been established yet in these patients. To the best of our knowledge, our study is the second study to investigate this relationship in patients with RA. In a study by Cakit et al., [21] BDI scores were detected to be the prominent independent risk factors affecting variations in FES-I score. Since BDI and BAI were found to be correlated with FES-I, our study suggests that RA patients with anxiety and depression may be more likely to have FOF. Longitudinal studies are warranted to elucidate the role of depression in the pathway from RA to FOF.
Nonetheless, our study has some limitations. First, data about falls in our study were obtained using self-reported questionnaires, and some degree of underreporting is likely. Additionally, there was the retrospective nature of the fall reporting. Second, our study was cross-sectional, and therefore, it is not possible to identify the temporal nature of any observed associations. Third, the sample of our study is a convenience sample of adults with RA who agreed to participate. Different patient characteristics may affect the falling and FOF rates in RA. Therefore, this sample may not be representative of all adults with RA.
On the other hand, the strength of the study is that we were able to evaluate both physiological and psychological statuses affecting falls and FOF in a single study group. Another strength of the study is that FOF was assessed using FES-I, besides the self-report about presence of FOF. Fear of falling is often not acknowledged, and may be minimized by an individual. The FES-I quantifies FOF and classifies individuals according to their level of FOF. The study included both women and men; therefore, the results can be extrapolated to both genders. The inclusion of a healthy, age-matched control group with similar characteristics also added strength to the study.
In conclusion, falls and FOF seem to be considerable problem in the RA patients as in the elderly population and patients without fall history may also have FOF. Awareness and prevention of falls and FOF are important to guide management of individuals with RA. When patients are evaluated in terms of disease parameters, at the same time balance, mobility, and functional capacities should be managed. In addition, strategies for preventing falls and against FOF are of the utmost importance in these individuals. Furthermore, precautions against falls and FOF should include an emotional evaluation.
